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a gas by compressing it, that is by pressing the molecules closer together.
Many attempts were made to liquefy gases in this way, and pressures of
hundreds of atmospheres were used. The attempts failed, and the
liquefaction of what are called permanent gases seemed to be impossible.
Success came almost by accident. After an unsuccessful attempt, an
experimenter opened a tap to allow the compressed gas to escape. Before
long a liquid was dripping from the tap. He had succeeded in liquefying
the gas.
When a gas expands it cools; the work done in expanding is shown
by a fall of temperature. The compressed gas in this experiment
expanded and cooled as it escaped, and it cooled the remaining gas
sufficiently to liquefy it. That is, it slowed down the vibrations of the
gas molecules to the rate at which they can exist in liquid form.
Liquid air machines are based on the same principle. Air is highly
compressed by means of a pump; the compression heats it. The heated
air is cooled by letting it pass through a coil surrounded by cold water or
brine. The cold compressed air passes down through another coil, and
is allowed to escape through a narrow nozzle at the bottom. The coil
is surrounded by a tube which compels the escaping air to rise round the
coil. The expanding air cools, and cools the air in the coil, and so the
temperature goes on falling until liquid air begins to pour out into a
vacuum flask beneath the nozzle*
VIBRATIONS   IN   A   RED-HOT   POKER
The searing effect of a red-hot poker is due to the extremely rapid
vibrations of the molecules. The hand that happens to touch the poker
is instantly hammered by billions of tiny mechanical hammers.
Touching a very cold piece of iron has the same sort of effect as
touching hot iron. There is a sudden rush of heat from the comparatively
hot hand to the cold iron. The molecules of the skin are set vibrating
at a destructive rate, and a wound is caused. Such wounds are more
difficult to heal than wounds caused by ordinary burning. The reason
is that the destruction comes from within, and affects a deeper layer
of flesh.
VIBRATIONS   BREAK  LINKS
The increased vibration of molecules by heating may have other
effects. The vibrations may be so rapid as to break the chemical links
holding the atoms of the molecules together. At high temperatures the
molecules of many substances break up into simpler molecules or into
atoms. Ammonium chloride, for example, breaks up into ammonia
and hydrochloric acid gas.
h t The extremely high temperatures of the sun and the stars prevent
the formation of chemical links, and thus of molecules, so that the
elements exist there as atoms. In the hottest stars even the electronic
defence of the atoms is shattered.